Phenotypic development of neonatal rat chromaffin cells in response to adrenal growth factors and glucocorticoids: focus on pituitary adenylate cyclase activating polypeptide.
We have investigated the regulation of the morphological phenotype of chromaffin cells cultured from 6-day-old rat adrenal glands. We show that pituitary adenylate cyclase activating polypeptide (PACAP), which is present in and released from nerves innervating chromaffin cells, rapidly induces neuritic growth, affecting 25% of tyrosine hydroxylase-positive chromaffin cells after 3 days at an optimal concentration of about 20 nM. PACAP does not synergistically act with other factors known to promote neurite growth, including nerve growth factor (NGF), basic fibroblast growth factor (bFGF, FGF-2), and ciliary neurotrophic factor (CNTF). The neurite promoting effect of PACAP and FGF-2 is entirely overridden by dexamethasone (2 x 10(-8) M) suggesting that, despite the presence of these promoting factors in the adrenal medulla, glucocorticoids from the adrenal cortex are probably sufficient to prevent the development of neuronal traits in adrenal chromaffin cells.